Tthe underlying data came from two sources -- the National Drug Treatment Monitoring Service, and WDP's own Capital Card Scheme records. We do not have permission to share the NDTMS portion of the dataset online, as this is controlled by Public Health England, but the NDTMS do allow individuals to request access to data for research purposes (contact details for this are provided in our original submission). With regards to the data controlled by WDP, if an individual were to obtain the data from the NDTMS for the purposes of replicating our analyses, a request for the anonymised Capital Card data could be made to the Innovation and Research Unit (<IRU@wdp.org.uk>) who would be able to match client records, and provide a file in an anonymised format.

Introduction {#sec004}
============

Contingency management (CM) interventions for substance misuse have been developed and tested across a range of substances, starting at least as early as the 1960s (e.g. \[[@pone.0229905.ref001]\]). CM interventions are based on basic learning principles of operant conditioning, whereby rewards (in the form of positive or negative reinforcement) and punishments are used to promote behaviours which are likely to improve treatment outcomes, and discourage behaviours which may lead to poorer treatment outcomes. CM interventions are widely regarded as effective in helping to improve recovery outcomes across a range of substances (e.g. \[[@pone.0229905.ref002]--[@pone.0229905.ref004]\]). CM is especially valuable as an adjunct treatment, with some evidence suggesting this is associated with an improvement in treatment outcomes for those individuals who may not be strongly motivated to address their substance misuse for a variety of reasons (e.g. \[[@pone.0229905.ref005]\]).

The adoption of CM, despite a strong evidence base, has been inconsistent across treatment services. For example, one study in 2004 found that fewer than 10% of front-line staff reported using CM as part of their routine structured treatment for substance misuse \[[@pone.0229905.ref006]\]. In a trial exploring the implementation of CM amongst front line staff trained in its use, it was found that only 58% reported doing so at any point during a three month follow up period, with this percentage falling to 25% amongst therapists who saw fewer substance -abusing clients \[[@pone.0229905.ref007]\]. The barriers to adoption of CM are complex and, in McGovern et al.'s \[[@pone.0229905.ref006]\] study, range from practitioner-level issues (e.g. moral objections, or lack of expertise in CM), to organisational barriers (e.g. lack of funding for CM, lack of demand from funders for CM to form part of commissioned services), and implementation can even be influenced by perceived characteristics of the adult seeking treatment as being more or less 'appropriate' for CM-type approaches \[[@pone.0229905.ref008]\]. In a wider context, the low rates of uptake of CM for substance misuse may be a consequence of what has been termed a 'moral sidestep' in drug policy \[[@pone.0229905.ref009]\], whereby a range of effective interventions may fail to receive political support due to their incompatibility with (often) conservative political values.

Nevertheless, CM is associated with positive outcomes and has been proven cost-effective. Indeed, in a cost effectiveness analysis, it was shown that CM using a larger reward was in fact more cost effective than a smaller reward \[[@pone.0229905.ref010]\]. In the UK, funding for substance misuse treatment services has been reduced over recent years \[[@pone.0229905.ref011]\], although the number of people estimated in need of drug and alcohol support has not \[[@pone.0229905.ref012]\]. Substance misuse services need to investigate all avenues of potential benefit for their service users and CM is one of those.

The Capital Card Scheme is a novel form of contingency management, perhaps more closely aligned with Voucher Based Reinforcement Therapy \[[@pone.0229905.ref013]\], in that service users accrue points for engaging with their structured treatment, and these points can then be spent on a range of activities. Unlike most forms of contingency management, the Capital Card Scheme has been developed to operate across the entirety of a substance use treatment service, and so is not restricted to specific populations, substance users, or treatment types. The scheme itself relies solely on positive reinforcement (the awarding of points for any form of engagement with the service), and does not utilise negative reinforcement, or positive punishment, which has been used in other implementations of contingency management. As an innovative approach to utilising digital technologies to improve treatment outcomes, the Capital Card Scheme won the *Digital Innovation of the Year* award at the UK's *Third Sector Excellence Awards 2018*.

Here we present the results of a retrospective analysis of routinely collected treatment service outcome data reported over a two-year period, covering the years before and after the Capital Card Scheme was introduced across an entire substance use treatment service in one London borough. The purpose of this analysis was to determine whether the introduction of the Capital Card was associated with changes in successful treatment completion, after controlling for differences between the service users in these two time periods.

Method {#sec005}
======

Our study involved the secondary analysis of data held in a government and so no specific ethical approval was obtained for the study. The data analysed were shared with the authors in line with existing consent protocols for the database being accessed, within which it is understood by participants that their data may be anonymously analysed for audit and research purposes.

Participants {#sec006}
------------

All service users engaging with structured treatment in the London Borough of Hackney between 1^st^ April 2016 and 31^st^ March 2018 were included in this retrospective data analysis. This provided for a two-year period, wherein the Capital Card was introduced half way through for all service users, and initially included 2,722 service user case records. Inclusion criteria for this analysis were that services users had to be 18 years of age or older, and have consented to a treatment outcome recorded in the National Drug Treatment Monitoring Service (NDTMS) database. All substance misuse treatment providers within the UK are required, where consent is given, to submit certain anonymised service user information to Public Health England (PHE, an executive agency of the UK's Department of Health and Social Care who are responsible for substance misuse services) \[[@pone.0229905.ref012]\]. This information allows PHE, commissioners and local treatment providers to monitor national and local trends and respond accordingly. Data used in this analysis were provided in a fully anonymised format by WDP.

Service users recorded in the NDTMS who were still undergoing treatment after 31^st^ March 2018 were excluded (n = 908), as we only included those with a recorded treatment outcome in the analysis. In addition, service user records were excluded where the NDTMS record showed a Transfer (n = 235), as we were unable to reliably determine treatment outcomes for this group. Of the 235 who had a Transfer status, 120 were being held in custody, and 115 had been transferred to another treatment service. A further 25 service users who passed away while in treatment were excluded from the analysis. Finally, nine service users were excluded who had declined treatment commencement, and so had not engaged with any structured intervention.

Inclusion in the analysis required service users to have a recorded treatment outcome within the time period of the study. The definition of a successful treatment outcome for the purpose of the analysis presented here included (per NDTMS coding conventions): Treatment complete--alcohol free; Treatment completed--drug free; and Treatment completed--occasional user (not opiates or crack). Unsuccessful treatment outcomes included: Incomplete--dropped out; and Incomplete--treatment withdrawn by provider.

[Table 1](#pone.0229905.t001){ref-type="table"} provides a breakdown of all 1,545 service users who were identified for inclusion through this time period and breaks down the demographic and substance use characteristics across the pre- and post-intervention periods. Analysis of demographic data shows there was no significant difference in primary substance or housing status between these two intervention periods, but significant differences in age and profile of gender were observed--service users in the Capital Card period were older, and there were proportionally more female services users in the Capital Card period. [Table 2](#pone.0229905.t002){ref-type="table"} illustrates the percentage of service users who recorded a successful treatment outcome across both groups, and overall.

10.1371/journal.pone.0229905.t001

###### Breakdown of demographic characteristics of service users included in the analysis.

![](pone.0229905.t001){#pone.0229905.t001g}

                         No Capital Card (%)   Capital Card (%)   Total (%)
  ---------------------- --------------------- ------------------ -----------
  *Gender*                                                        
   Female                312 (28)              160 (37)           472 (31)
   Male                  804 (72)              269 (63)           1073 (69)
  *Primary Substance*                                             
   Alcohol               472 (42)              202 (47)           674 (44)
   Opiate                292 (26)              120 (28)           412 (27)
   Non-Opiate            352 (32)              107 (25)           459 (29)
  *Housing Status*                                                
   No Housing Problems   762 (76)              292 (72)           1054 (75)
   Housing Problems      171 (17)              80 (20)            251 (18)
   No Fixed Abode        73 (7)                33 (8)             106 (7)

10.1371/journal.pone.0229905.t002

###### Successful treatment completions (%) by primary substance and Capital Card group.

![](pone.0229905.t002){#pone.0229905.t002g}

  Primary Substance   No Capital Card   Capital Card   Total
  ------------------- ----------------- -------------- -------
  Alcohol             51                71             57
  Opiate              47                54             49
  Non-Opiate          26                34             28

Capital Card scheme {#sec007}
-------------------

All service users engaging in structured treatment in a WDP service where the Capital Card is live are provided a Capital Card following completion of a full, comprehensive assessment. Service users were also offered a companion app which allowed them to monitor their earn/spend activity and provides them with an electronic version of their Capital Card. The physical or electronic Capital Card was then also used by service users to 'tap-in', an electronic log of their attendance which provided points each time they engaged in a recovery related activity. Examples of such activities for which points could be earned are attending key work sessions, attending bloodborne virus testing appointments, engaging in group-work sessions, participating in research projects being conducted by the treatment provider, and engaging with harm reduction interventions such as naloxone training or attending needle exchanges. Once enough points have been accrued, these can be spent at local community services and businesses which are working in collaboration with the service provider on this initiative. The spending activities available to service users were also chosen as ones which may also assist in improving overall wellbeing (e.g., fitness and cooking classes, education services) and build social and recovery capital through engagement with both the recovery process and also the local community. While there is no direct cash equivalent for points earned in the scheme, examples of the rewards and the points required include two cinema tickets for 80 points, an annual gym membership for 100 points, a free bicycle service for 100 points, and £5 off of driving lessons for all Capital Card holders (i.e. no points are required to redeem this discount).

The arrangement with local retailers and businesses is that they are effectively making charitable donations to the Capital Card Scheme to support service users. WDP staff time to support the scheme is supported as part of contracts with individual local authorities. As noted above, while some partner organisations are unable to offer goods and services for free, they are often willing to offer discounts to service users.

Service user involvement {#sec008}
------------------------

A focus group, attended by Hackney service users, was held during the initial design phase and feedback, such as ensuring that all earn activities are worth the same amount of points, was taken on board as part of the developed of the Capital Card scheme. WDP continue to ascertain service user satisfaction have received positive feedback from service users, such as:

> Back up north where I'm from there's no set up like the Capital Card. I don't think people in London realise how lucky they are to have this scheme, there are so many activities to do. It's the first time in years I've felt optimistic about my future. It's just brilliant."
>
> (Male, 45yrs)
>
> "I am happy to be able to socialise with my peers rather than isolate at home"
>
> (Female, 52yrs)

Service users also continue to be involved in the ongoing development of the scheme by providing the Capital Card team regular feedback on what is working well and what could be improved. Below are examples of such feedback, which has been acted upon by the Capital Card team:

> "Request for Christmas pop-up shop"
>
> (Anonymous feedback)
>
> "Not enough men's clothing at the Capital Card shop"
>
> (Male, 64yrs)

In addition, service users are also able to become either Capital Card Ambassadors, which involves promoting the scheme externally, or Capital Card Champions, which involves promoting the scheme internally and sharing their experiences with other service users. This involves the provision of training for those service users who wish to become involved as either ambassadors or champions, providing an important service user-led focus in the ongoing roll out and development of the scheme, while also providing ambassadors and champions with important transferable employability skills. Positive feedback for this aspect of the scheme has been received, with one ambassador commenting:

> "I'm now doing Capital Card Ambassador training, where I will be able to go out and talk to local businesses about the Capital Card, helping to grow the scheme. It's small at the moment, but I really believe in the idea and have seen the motivation and nudge it gives people here. "
>
> *Peer Support Mentor and Capital Card Ambassador*.

Results {#sec009}
=======

To determine whether there were any significant differences in the profile of service users across the two time periods, we conducted a series of inferential analyses comparing age, gender, primary substance of use, and housing status. We attempted to look at differences in self-reported mental health issues, but due to changes in NDTMS coding during the time period, were unable to reliably extract these data to compare across the groups.

An independent samples t-test demonstrated that the No Capital Card group were significantly younger (M = 39.8 yrs, SD = 11.1) than the Capital Card group (M = 41.6, SD = 9.9), t (1,543) = 2.95, p \< .01. A chi-square analysis demonstrated a significant association between group and gender, χ^2^ (1) = 12.7, p \< .001, with a higher proportion of females in the Capital Card period. Similarly, a significant association between group and primary substance (categorised as alcohol, opiate, and non-opiates) was identified, χ^2^ (2) = 6.55, p \< .05. An inspection of the adjusted residuals revealed that this association was due to a higher proportion of non-opiate users in the No Capital Card period (p \< .05), with no significant differences in the proportion of alcohol or opiate users across the two groups. Finally, no association was found between housing status (using the categories No Housing Problem, Housing Problem, No Fixed Abode), χ^2^ (2) = 2.05, p \> .05.

Capital Card points earned and spent {#sec010}
------------------------------------

On average, service users earned 92 Capital Card Points (SD = 127, range = 0--890), and spent an average of 15 points (SD = 43, range = 0--320). Only 21 of the 429 service users in the Capital Card period, accrued zero points. This means that 95.1% of service users engaged with the scheme and accrued some points during their treatment. However, 368 (85.8%) service spent none of their points earned during this period. Service users who spent no points accrued significantly fewer points (M = 59, SD = 77) than those who spent points (M = 282, SD = 164), t(427) = 16.5, p \< .001.

Impact of the Capital Card Scheme on treatment outcomes {#sec011}
-------------------------------------------------------

To test whether the implementation of the Capital Card was associated with a change in treatment outcomes across these two time periods, a hierarchical binary logistic regression was conducted, with treatment outcome (successful completion vs. unsuccessful) as the criterion variable, and Capital Card group as a categorical predictor. To control for the group differences identified above, age was entered as a continuous predictor, along with gender and primary substance (using alcohol as the reference category, as the largest subgroup) as categorical predictors in Step 1 of the model. Capital Card group was then entered at Step 2. The overall model was significant at Step 1, χ^2^ (4) = 89.5, p \< .001. [Table 3](#pone.0229905.t003){ref-type="table"} shows that neither age nor gender predicted treatment outcome, but that opiate and non-opiate users were less likely to be in the successful treatment completion group than alcohol users. After Capital Card group was entered at Step 2, the overall model remained significant, χ^2^ (5) = 101.5, p \< .001. Examination of the co-efficients in [Table 2](#pone.0229905.t002){ref-type="table"} reveal that primary substance remained a significant predictor of outcome, and that access to the Capital Card was associated with a 1.5 times greater likelihood of positive treatment outcomes (OR = 1.507, 95% CI = 1.194 to 1.902). An interaction term with Capital Card x Primary Substance was included to determine whether there was a selective effect of the intervention by primary substance, but this was not significant.

10.1371/journal.pone.0229905.t003

###### Hierarchical binary logistic regression predicting probability of successful treatment completion.

![](pone.0229905.t003){#pone.0229905.t003g}

                                                                        B       S.E.   Wald    *df*   Sig.                                            Exp(B)   Exp(B) 95% CI   
  --------------------------------------------------------------------- ------- ------ ------- ------ ----------------------------------------------- -------- --------------- -------
  Step 1                                                                                                                                                                       
   Age                                                                  -.006   .005   1.56    1      .212                                            .994     .984            1.004
   Gender                                                               -.006   .115   .002    1      .961                                            1.006    .803            1.260
   *Primary Substance*                                                                                                                                                         
    Alcohol (Reference category)                                                       82.46   2      .000[\*\*\*](#t003fn003){ref-type="table-fn"}                            
    Opiate                                                              -1.23   .137   82.00   1      .000[\*\*\*](#t003fn003){ref-type="table-fn"}   .290     .222            .379
    Non-Opiate                                                          -.37    .127   8.28    1      .004[\*\*](#t003fn002){ref-type="table-fn"}     .694     .541            .890
  Step 2                                                                                                                                                                       
   Age                                                                  -.007   .005   2.18    1      .140                                            .993     .983            1.002
   Gender                                                               -.029   .116   .063    1      .801                                            .971     .774            1.219
   *Primary Substance*                                                                                                                                                         
    Alcohol (Reference category)                                                       83.56   2      .000[\*\*\*](#t003fn003){ref-type="table-fn"}                            
    Opiate                                                              -1.25   .137   82.90   1      .000[\*\*\*](#t003fn003){ref-type="table-fn"}   .287     .219            .375
    Non-Opiate                                                          -.35    .128   7.64    1      .006[\*\*](#t003fn002){ref-type="table-fn"}     .703     .548            .903
   Capital Card                                                         .41     .119   11.92   1      .001[\*\*\*](#t003fn003){ref-type="table-fn"}   1.507    1.194           1.902
   Capital Card[\*](#t003fn001){ref-type="table-fn"}Primary Substance                  4.40    2      .111                                                                     

\*p \< .05;

\*\*p \< .001;

\*\*\*p \< .001.

Impact of the Capital Card Scheme on quality of life and psychological wellbeing {#sec012}
--------------------------------------------------------------------------------

We compared change in both Quality of Life and Psychological Wellbeing measures across the two time periods, to determine whether availability of the Capital Card was associated with improvements in either of these two measures. The sample included in this analysis was, by necessity, restricted only to those service users who completed their treatment, and where both psychological wellbeing and quality of life measures had been obtained both at entry to structured treatment, and on exit from treatment. This provided a sample of 567 services users (371 in the No Capital Card group, and 196 in the Capital Card group). Independent samples t-tests showed no significant difference in change scores for either psychological wellbeing or quality of life--with both measures improving between treatment start and treatment exit for all groups (see [Table 4](#pone.0229905.t004){ref-type="table"}).

10.1371/journal.pone.0229905.t004

###### Quality of life and psychological health change scores.

![](pone.0229905.t004){#pone.0229905.t004g}

                         No Capital Card   Capital Card                               
  ---------------------- ----------------- -------------- ----- -------------- ------ ------
  Quality of Life        371               2.96 (11.16)   196   2.96 (14.72)   .002   .480
  Psychological Health   371               3.39 (11.12)   196   2.88 (15.92)   .445   .178

Discussion {#sec013}
==========

The aim of this analysis was to determine whether the introduction of a novel contingency management intervention, the Capital Card, was associated with a change in treatment outcome rates. After controlling for differences in demographic characteristics across the two time periods involved in this analysis, the Capital Card was associated with an improved likelihood of services users successfully completing treatment. The analysis also demonstrated that there was no significant difference in terms of changes to Quality of Life or Psychological Wellbeing, which generally improved for all service users who successfully completed their structured treatment. This data analysis provides preliminary evidence supporting the use of the Capital Card, a service-wide approach to contingency management, as a means of improving treatment outcomes for those seeking treatment in substance use services within this local context.

The primary limitation of this analysis is that it is based on a retrospective analysis of routinely collected treatment outcome data, and is therefore not a definitive trial. This meant our analyses were constrained to only those variables which were recorded at the time, and variables such as addiction severity of socioeconomic status which may affect treatment outcomes were not available. We were also unable to control for pre-existing and comorbid mental health problems across the two time periods due to an absence of reliable data, and so cannot exclude the possibility that differences in treatment outcome might be attributable in whole or part to differences in the prevalence of mental health issues pre and post the introduction of the Capital Card. Finally, the present analysis does not provide any insight in to the process by which the Capital Card scheme itself may be improving treatment outcomes, beyond the assumptions we might make regarding contingency management interventions in general.

Notwithstanding these limitations, the present results do provide prima facie support for the Capital Card Scheme, and suggest the need for a more definitive evaluation of the intervention to establish its efficacy. Further, given the complexity of this intervention which is made available to all service users engaging in structured treatment, and which provides a wide range of rewards and ways of spending points earned, there are a number of questions to be explored from a process evaluation perspective. For example, it would be useful to understand how this intervention is being utilised by service users in different ways, to potentially meet a range of specific needs.

A further feature of the Capital Card Scheme which was not explored here is that the points earned during treatment can be spent for up to 12 months after exiting the service. Service users can also continue earning points for 6 months. In light of the relatively high proportion of service users who earned but did not spend any points, this raises an interesting question for further research as to whether the impact of the scheme is attributable to the activities which these points can be spent on, or whether there is any inherently motivating quality in earning the points themselves. As such, it would be useful to determine whether this impacts on longer term recovery outcomes, beyond the mere completion of a structured programme of treatment.

One final, important reflection on the analysis presented herein relates to insights which might be derived from the way in which service users appeared to engage with the Capital Card Scheme itself. While the scheme has been designed explicitly as a contingency management intervention, during the time period within which this retrospective analysis has been conducted, the majority of service users did not spend the majority of their points. As such, it might be seen that any positive impact of the scheme might be attributed to a form of token economy--that is to say, the mere collection of points through the scheme may have positively impacted treatment outcomes, beyond the impact of any actual rewards which may have been purchased with the points themselves. This is an important area for a future prospective evaluation of the scheme to explore--to understand the role that the accrual of points and their expenditure might play in helping support treatment completion, and whether collecting and spending may be more important for service users at different stages of their recovery.

10.1371/journal.pone.0229905.r001
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Reviewer \#1: This is an unmasked review of a manuscript principally describing retrospective analysis of a Capital Card, likened by the authors to a commercial loyalty card, and its association with substance use treatment outcomes over a two-year period among 1545 persons from a United Kingdom borough. A limited set of demographic data were examined and controlled for in later analyses examining differences in treatment outcomes between those entering treatment programs in the year prior vs. following introduction of the Capital Card. Reported findings note that, after controlling for age and substance of abuse, those entering treatment programs following introduction of the Capital Card were more likely than their counterparts to complete treatment. While a primary study caveat (lack of randomization to comparison groups) is acknowledged by the submitting authors, it carries significant limitations and prevents meaningful contribution to extant addiction treatment literature. In particular, this quasi-experimental design precludes any control for likely influences of history as well as a host of other 3rd-variables (socioeconomic status, income, addiction severity, and treatment facility to name a few) oddly omitted from consideration despite author indication that all persons included in the analyses had completed a comprehensive intake assessment. Additional study caveats include: 1) inadequate description of the service data from which the categorical determination of treatment outcome occurred; 2) errant description of the intention of the Capital Card as a form of voucher-based contingency management, when in fact its description as a point system instead reflects something much more like a type of token economy; 3) absence of behavioral reinforcement for a large majority of Capital Card recipients, as evidenced by report that 85+% of Capital Card recipients never exchanged their 'points' for any tangible reinforcer, that calls into question whether this Capital Card functioned as a form of contingency management; and 4) the included suggestion of an ethically questionable provision that during the study period Capital Card recipients were concurrently recruited to promote use of the Capital Card 'scheme' to others.

Reviewer \#2: This report describes a retrospective assessment of the effectiveness of an incentive program used in outpatients with substance use disorders. Outcomes obtained with 429 patients treated during the year after the incentive program was implemented were compared to those from 1,116 treated during the year before implementation (overall N= 1,545) in a single borough in London. After controlling for sample differences in socio-demographic characteristics and primary substance use disorder, odds of completing treatment were 1.5 times greater in the incentives compared to no-incentives conditions. Acknowledging the limitation of the research design for supporting causal inferences, the authors reasonably conclude that these results are sufficiently positive to warrant conducting a randomized controlled trial to prospectively assess the effectiveness of this incentive intervention.

As the authors appropriately note in the Introduction, dissemination of Contingency Management (CM) interventions into community substance abuse treatment services has been disappointing considering the enormous amount of empirical evidence from controlled studies supporting its efficacy. For that reason, the present report detailing what appears to be a successful implementation of CM into community treatment programs has the potential to be of interest to researchers, policy makers, and clinicians involved with prevention and treatment of substance use disorders. The report is generally well written, and the study appears to have been reasonably well conducted, and the results analyzed and interpreted appropriately. Enthusiasm is dampened to some extent by a lack of information in several areas detailed below. None of these matters are necessarily fatal flaws, but they should be addressed.

\(1\) The authors assume a familiarity with the service provider, WDP. I took the initiative to investigate online but readers should not need to do so. Please revise the opening sentence of the Abstract keeping in mind that many readers of this international journal will have no familiarity with WDP, nor "sector, first awards", and may not understand what you mean by the parenthetical mention of the NICE clinical guideline on CM. Please revise or deleate that sentence. Please also add a couple of sentences to the Methods that provides readers with additional information on WDP and the services it provides. I can see why the authors may want to mention the sector first award, but that should only be mentioned once, either in the Intro or Discussion and with sufficient background for readers to understand its significance.

\(2\) Please add additional detail to the Methods on the following three aspects of the CM intervention. Say more using examples of they type of activities that earned points. Note the monetary value of points, monetary value of total possible earnings, whether number of points that could be earned varied by activity, and if possible the average monetary value of incentives earned in the present study. Lastly, please provide more information regarding the arrangement that WDP has with local retailers to provide incentives. Is the incentive program entirely funded through charitable donations from these retailers? Are NICE funds involved and if not, why not? Lastly, please move to the Methods the information that is now in the Discussion regarding patients being able to spend points for 12 months following treatment completion and to continue earning them for an additional 6 months. Those are important features of the program.

\(3\) Please provide additional breakdown of outcomes by primary type of SUD. You may consider adding an interaction term to the model on type of SUD. Even a descriptive breakdown on treatment completion rates before and following implementation of the incentive program by primary SUD would be helpful. Readers are surely going to be curious about potential differences.

\(4\) Please add parenthetical percentages to the tables so readers don't have to do the calculations on their own as they read through the report, which is what I found myself doing.

\*\*\*\*\*\*\*\*\*\*

6\. PLOS authors have the option to publish the peer review history of their article ([what does this mean?](https://journals.plos.org/plosone/s/editorial-and-peer-review-process#loc-peer-review-history)). If published, this will include your full peer review and any attached files.

If you choose "no", your identity will remain anonymous but your review may still be made public.

**Do you want your identity to be public for this peer review?** For information about this choice, including consent withdrawal, please see our [Privacy Policy](https://www.plos.org/privacy-policy).

Reviewer \#1: No

Reviewer \#2: No

\[NOTE: If reviewer comments were submitted as an attachment file, they will be attached to this email and accessible via the submission site. Please log into your account, locate the manuscript record, and check for the action link \"View Attachments\". If this link does not appear, there are no attachment files to be viewed.\]

While revising your submission, please upload your figure files to the Preflight Analysis and Conversion Engine (PACE) digital diagnostic tool, <https://pacev2.apexcovantage.com/>. PACE helps ensure that figures meet PLOS requirements. To use PACE, you must first register as a user. Registration is free. Then, login and navigate to the UPLOAD tab, where you will find detailed instructions on how to use the tool. If you encounter any issues or have any questions when using PACE, please email us at <figures@plos.org>. Please note that Supporting Information files do not need this step.
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Measuring the impact of the Capital Card®, a novel form of contingency management, on substance misuse treatment outcomes: A retrospective evaluation

PLOS ONE

Dear Professor Moss,

Thank you for submitting your revised manuscript to PLOS ONE. After careful consideration, we feel that the revision does not fully meet PLOS ONE's publication criteria as it currently stands. Therefore, we invite you to submit another  revision  of the manuscript that addresses the points raised during the second review process.

In particular, it is important for the authors to carefully consider Reviewer 2\'s comments, as his guarded recommendation to invite a revision was contingent on his recommendations being acted upon. Specifically, Reviewer 2\'s comment \#1 requested more judicious use of unfamiliar acronyms. This has not  been completely addressed, as the meaning of PHE and WDP remain to be clarified. Please verify that all acronyms have been defined. More substantially, Reviewer  2\'s comment \#3 has not been fully addressed adequately. Analyses summarized in Table 2 now regresses  primary drug, but this was not the intention of this comment. Inclusion as a main effect in regression speaks to drug profile general effects on outcome in step 1 with reference to alcohol\'s effect, and treatment effect re-estimated after accounting for this main effect in step 2. Its inclusion as an interaction term with treatment exposure (following its inclusion as a main effect as is now the case)  speaks to this CM variant\'s potential selective benefit for participants with different drug use profiles that was the point of of this comment. At the very least, as Reviewer 2 noted, a descriptive breakdown of outcome based upon drug subgroups and treatment exposure should be provided. Nevertheless, I believe that both approaches (descriptive and statistical) can and should be provided for better understanding the impact of treatment exposure on outcome in different drug using groups. Comment \#4 has also been neglected, as the expression of statistics in Table 1 are limited to frequencies but not percentages as requested. 

We would appreciate receiving your revised manuscript by Jan 12 2020 11:59PM. When you are ready to submit your revision, log on to <https://www.editorialmanager.com/pone/> and select the \'Submissions Needing Revision\' folder to locate your manuscript file.

If you would like to make changes to your financial disclosure, please include your updated statement in your cover letter.

To enhance the reproducibility of your results, we recommend that if applicable you deposit your laboratory protocols in protocols.io, where a protocol can be assigned its own identifier (DOI) such that it can be cited independently in the future. For instructions see: <http://journals.plos.org/plosone/s/submission-guidelines#loc-laboratory-protocols>

Please include the following items when submitting your revised manuscript:

A rebuttal letter that responds to each point raised by the academic editor and reviewer(s). This letter should be uploaded as separate file and labeled \'Response to Reviewers\'.A marked-up copy of your manuscript that highlights changes made to the original version. This file should be uploaded as separate file and labeled \'Revised Manuscript with Track Changes\'.An unmarked version of your revised paper without tracked changes. This file should be uploaded as separate file and labeled \'Manuscript\'.

Please note while forming your response, if your article is accepted, you may have the opportunity to make the peer review history publicly available. The record will include editor decision letters (with reviews) and your responses to reviewer comments. If eligible, we will contact you to opt in or out.

We look forward to receiving your revised manuscript.

Kind regards,

Thomas G. Brown, Ph.D.

Academic Editor

PLOS ONE

\[Note: HTML markup is below. Please do not edit.\]

\[NOTE: If reviewer comments were submitted as an attachment file, they will be attached to this email and accessible via the submission site. Please log into your account, locate the manuscript record, and check for the action link \"View Attachments\". If this link does not appear, there are no attachment files to be viewed.\]

While revising your submission, please upload your figure files to the Preflight Analysis and Conversion Engine (PACE) digital diagnostic tool, <https://pacev2.apexcovantage.com/>. PACE helps ensure that figures meet PLOS requirements. To use PACE, you must first register as a user. Registration is free. Then, login and navigate to the UPLOAD tab, where you will find detailed instructions on how to use the tool. If you encounter any issues or have any questions when using PACE, please email us at <figures@plos.org>. Please note that Supporting Information files do not need this step.

10.1371/journal.pone.0229905.r004
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10th January 2020

Dear Dr Brown,

My co-authors and I are grateful for your feedback and for the opportunity to further revise and resubmit our manuscript. In response to the specific comments:

Specifically, Reviewer 2\'s comment \#1 requested more judicious use of unfamiliar acronyms. This has not been completely addressed, as the meaning of PHE and WDP remain to be clarified. Please verify that all acronyms have been defined.

RESPONSE: we have further clarified the PHE acronym, as well as providing a brief explanation regarding the purpose of PHE as an organisation. With regards to WDP, this is in itself the name of the organisation, and not an acronym. WDP, as stated in the manuscript, is a substance misuse treatment provider.

More substantially, Reviewer 2\'s comment \#3 has not been fully addressed adequately. Analyses summarized in Table 2 now regresses primary drug, but this was not the intention of this comment. Inclusion as a main effect in regression speaks to drug profile general effects on outcome in step 1 with reference to alcohol\'s effect, and treatment effect re-estimated after accounting for this main effect in step 2. Its inclusion as an interaction term with treatment exposure (following its inclusion as a main effect as is now the case) speaks to this CM variant\'s potential selective benefit for participants with different drug use profiles that was the point of this comment. At the very least, as Reviewer 2 noted, a descriptive breakdown of outcome based upon drug subgroups and treatment exposure should be provided. Nevertheless, I believe that both approaches (descriptive and statistical) can and should be provided for better understanding the impact of treatment exposure on outcome in different drug using groups.

RESPONSE: with regards to a descriptive summary, we did in fact include this as part of our previous revision (see Table 2). However, we accept the wider point that the inclusion of an interaction term in the regression model would provide additional clarity regarding potential differences in the effect of the intervention. We have now included this interaction term as requested, which in the event was not significant.

Comment \#4 has also been neglected, as the expression of statistics in Table 1 are limited to frequencies but not percentages as requested.

RESPONSE: apologies if we have misunderstood here, but in the previous revision we did in fact add percentages in parentheses alongside the frequency data to this table. If further detail is required we are happy to provide this in the manuscript.

We are grateful for you taking time to consider our manuscript for inclusion in your special issue, and look forward to hearing from you in due course.

Yours sincerely,

Professor Antony C. Moss

Professor of Addictive Behaviour Science

Centre for Addictive Behaviours Research, London South Bank University, London, UK.

<mossac@lsbu.ac.uk>

10.1371/journal.pone.0229905.r005
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Measuring the impact of the Capital Card®, a novel form of contingency management, on substance misuse treatment outcomes: A retrospective evaluation

PLOS ONE

Dear Professor Moss,

Thank you for submitting your manuscript to PLOS ONE. After careful consideration, we feel that it has merit but does not fully meet PLOS ONE's publication criteria as it currently stands. Therefore, we invite you to submit a revised version of the manuscript that addresses the points raised during the review process.

We would appreciate receiving your revised manuscript by Mar 23 2020 11:59PM. When you are ready to submit your revision, log on to <https://www.editorialmanager.com/pone/> and select the \'Submissions Needing Revision\' folder to locate your manuscript file.

If you would like to make changes to your financial disclosure, please include your updated statement in your cover letter.

To enhance the reproducibility of your results, we recommend that if applicable you deposit your laboratory protocols in protocols.io, where a protocol can be assigned its own identifier (DOI) such that it can be cited independently in the future. For instructions see: <http://journals.plos.org/plosone/s/submission-guidelines#loc-laboratory-protocols>

Please include the following items when submitting your revised manuscript:

A rebuttal letter that responds to each point raised by the academic editor and reviewer(s). This letter should be uploaded as separate file and labeled \'Response to Reviewers\'.A marked-up copy of your manuscript that highlights changes made to the original version. This file should be uploaded as separate file and labeled \'Revised Manuscript with Track Changes\'.An unmarked version of your revised paper without tracked changes. This file should be uploaded as separate file and labeled \'Manuscript\'.

Please note while forming your response, if your article is accepted, you may have the opportunity to make the peer review history publicly available. The record will include editor decision letters (with reviews) and your responses to reviewer comments. If eligible, we will contact you to opt in or out.

We look forward to receiving your revised manuscript.

Kind regards,

Dan Small, Ph.D.

Academic Editor

PLOS ONE

Additional Editor Comments (if provided):

This retrospective study of addiction treatment outcomes in relation to contingency management provides additional academic data to the expansive literature in the area. It's originality, in my view, meriting publication is earned by two contributions. First, its focus on a particular digital innovation, the Capital Card, which appears to mirror "points cards" in use by people within everyday life, is relevant and novel. Secondly, the authors make several reflective comments about weaknesses in their research and, as such, thoughtfully point the way forward for future research. In particular, the authors astutely observe that their preliminary study was not able to measure some important variables such as the impact of socioeconomic variables such as homelessness and poverty. These are extremely significant points and merit careful academic consideration.

Moreover, they suggested that a future research study could be developed to more precisely evaluate contingency management (perhaps with a randomized control trial) so that some of the nuances could be uncovered. Some of the very thoughtful questions raised by the authors include:

• what accounts for why people do or don't spend their points?

• what is the precise mechanism that accounts for the impact of contingency management?

• are the findings an artifact of a token economy?

Overall, it is my sense that the authors have effectively responded to the revisions requested by the various reviewers. As such, I recommend that the paper be published with three minor revisions.

1\. There appears to be a minor typographical error in line 58. I believe that "...in tis use, it was..." should read: "...in its use, it was..."

2\. There appears to be a word missing in line 228. It currently reads: "However, 368 (85.8%) service spent..." I believe that it should read: "However, 368 (85.8%) service users spent..."

3\. There appears to be a typographical error on line 313 which currently reads: "did not spend he majority." I believe that it should read: "...did not spend the majority."

My apologies if the authors have already caught these three minor errors (they likely have); I've read all the versions of the manuscripts and perhaps I've missed the correction.

I believe that this study is a ground clearing exercise for a more in-depth research program by the authors. As such, I would add three questions for their future consideration as they contemplate a future research plan. Firstly, why does contingency management not improve quality of life or psychological well-being? Secondly, why are there differences in the efficacy of this model with respect to primary substance of choice by drug users? Finally, and perhaps most importantly, I want to encourage the authors to build on their question about the impact of this intervention on long-term recovery. It is interesting to consider that treatment, and the operant conditioning deployed here, reflects only a tiny part of the overall experience of the individual in recovery. Drug use, addiction and recovery do not really take place in clinics or recovery programs. They are part of a larger healing process that takes place within the wider, and much larger, lifeworld of which treatment is only a tiny part. How does this treatment tool, in the recovery tool belt, playout beyond the bounds of a healthcare environment?

\[NOTE: If reviewer comments were submitted as an attachment file, they will be attached to this email and accessible via the submission site. Please log into your account, locate the manuscript record, and check for the action link \"View Attachments\". If this link does not appear, there are no attachment files to be viewed.\]

While revising your submission, please upload your figure files to the Preflight Analysis and Conversion Engine (PACE) digital diagnostic tool, <https://pacev2.apexcovantage.com/>. PACE helps ensure that figures meet PLOS requirements. To use PACE, you must first register as a user. Registration is free. Then, login and navigate to the UPLOAD tab, where you will find detailed instructions on how to use the tool. If you encounter any issues or have any questions when using PACE, please email us at <figures@plos.org>. Please note that Supporting Information files do not need this step.
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Dear Dr. Moss,

We are pleased to inform you that your manuscript has been judged scientifically suitable for publication and will be formally accepted for publication once it complies with all outstanding technical requirements.

Within one week, you will receive an e-mail containing information on the amendments required prior to publication. When all required modifications have been addressed, you will receive a formal acceptance letter and your manuscript will proceed to our production department and be scheduled for publication.

Shortly after the formal acceptance letter is sent, an invoice for payment will follow. To ensure an efficient production and billing process, please log into Editorial Manager at <https://www.editorialmanager.com/pone/>, click the \"Update My Information\" link at the top of the page, and update your user information. If you have any billing related questions, please contact our Author Billing department directly at <authorbilling@plos.org>.

If your institution or institutions have a press office, please notify them about your upcoming paper to enable them to help maximize its impact. If they will be preparing press materials for this manuscript, you must inform our press team as soon as possible and no later than 48 hours after receiving the formal acceptance. Your manuscript will remain under strict press embargo until 2 pm Eastern Time on the date of publication. For more information, please contact <onepress@plos.org>.

With kind regards,

Dan Small, Ph.D.

Academic Editor

PLOS ONE

Additional Editor Comments (optional):

Dear Professor Moss:

Thank for submitting the latest manuscript and for attending to the minor revisions as indicated. As such, I see the article as publishable.

Good luck with your future research in this area.

Kind regards,

Dr. Dan Small, PhD, MPhil

Reviewers\' comments:

10.1371/journal.pone.0229905.r008
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Measuring the impact of the Capital Card®, a novel form of contingency management, on substance misuse treatment outcomes: A retrospective evaluation

Dear Dr. Moss:

I am pleased to inform you that your manuscript has been deemed suitable for publication in PLOS ONE. Congratulations! Your manuscript is now with our production department.

If your institution or institutions have a press office, please notify them about your upcoming paper at this point, to enable them to help maximize its impact. If they will be preparing press materials for this manuscript, please inform our press team within the next 48 hours. Your manuscript will remain under strict press embargo until 2 pm Eastern Time on the date of publication. For more information please contact <onepress@plos.org>.

For any other questions or concerns, please email <plosone@plos.org>.

Thank you for submitting your work to PLOS ONE.

With kind regards,

PLOS ONE Editorial Office Staff

on behalf of

Dr. Dan Small

Academic Editor

PLOS ONE

[^1]: **Competing Interests:**WDP owns the intellectual property for the Capital Card. Manish Nanda and Devon De Silva are employees of WDP. This does not alter our adherence to PLOS ONE policies on sharing data and materials.
